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CHAPTERl INTRODUCTION 
1.1 Objective of the cruise 
The general objectives were to estimate the biomass and to map the distribution of small pelagic 
fish stocks off NW Africa (Morocco, Mauritania, Senegal and the Gambia) by hydro-acoustic 
methods and describe the hydrographic conditions there over a period of 50 days, in October-
November 2002. For Senegal and the Gambia the agreed objectives were: 
• To map the distribution and es ti mate the biomass for the main small pelagic fish using hydro-
acoustic methods. The species of interest were: sardinella Sardinella aurita, 
Sardinella maderensis, horse mackerel Trachurus trachurus and T. trecae, false scad Caranx 
rhonchus, and anchovy Engraulis encrasicolus. 
• To identify and describe the size distribution of the target fish populations by midwater and 
bottom trawl sampling and process the catches by recording weight and number by species. 
• To sample standard hydrographical transects for temperature, salinity and oxygen at about 
13°35'N and 14°50'N. 
The time allocated for this part of the survey, off Senegal and the Gambia, was 9 days. 
1.2 Participation 
Members of the scientific teams were: 
Centre de Recherches Oceanographiques de Dakar-Thiaroye, Senegal: 
Abdoulaye SARRE, Mor SYLLA, Ibrahima SOW and Abdourahmane SAMBE 
Department of Fisheries, the Gambia: 
Solomon TAMOH and Juldah JALLOW, 
Institut Mauritanien de Recherches Oceanographiques et des Peches, Mauritania: 
AHMEDOU Ould Mohamed El Moustapha 
Institut National de Recherche Halieutique, Casablanca, Morocco 
Hassan MOUSTAHFID 
Institute of Marine Research, Norway: 
Reidar TORESEN, Magne OLSEN, Thor Egil JOHANSSON and 
Jarle W ANGENSTEN 
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1.3 Narrative 
The course tracks with the fishing and hydrographical stations are shown in Figure 1. 
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Figure 1. Course tracks wi th fishing and hydrographic stations; Casamance to St. Louis. 
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The survey started off Casamance on October 30 with systematic parallel course tracks spaced 
about 10 NM (nautical miles) apart. To cover the whole distribution area of pelagic fish, the 
shelf was covered from the 15 m isobath and offshore to the 500 m isobath. Trawling was done 
irregularly, either to identify echo registrations or to check 'blindly' if fish were mixed with the 
plankton in the upper layers of the water column. In the latter case, pelagic trawl with floats was 
often used. A smaller pelagic trawl or the bottom trawl with floats was used for sampling the 
pelagic fish in very shallow waters (depth less than 25 m). The shelf was covered north to S t. 
Louis. The survey was finished in Dakar November 7. 
The hydrographic profile off the Gambia was carried out on 2°d November and that off Cape 
Vert on 4th July. 
1.4 Methods 
Environmental Data 
Surface temperature and meteorological data from a weather station were logged automatically 
and recorded with position and bottom depth every nautical mile sailed. 
Hydrographic profiles were collected with a Seabird 911 + CTD probe. Temperature, salinity, 
oxygen and pressure (depth) were logged by the Seabird Software. From these data series, 
records were selected from standard depths and presented in figures. 
Biological sampling 
Biological sampling of the fish was carried out using trawls. A pelagic trawl with floats was 
aften used. A smaller pelagic trawl or the bottom trawl with floats was used for sampling the 
pelagic fi sh in very shallow waters (depth less than 25 m). Annex Il gives a description of the 
instruments and the fishing gear used. All catches were sampled for composition by weight and 
numbers of each species caught. Species identification was based on the FAO Species Guides. 
Length frequency distributions, by total fish length in cm, of the selected target species were 
taken in all the stations where they were present. Individual weight measurements were taken 
regularly to estimate the condition factor in the length-weight relationship: 
cond 
w=-- · L3 
100 
The specific condition factors obtained from the samples and applied for this survey were: 0.96 
for sardinellas and horse mackerels. 
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For the estimation of the biomass of carangids and associated species, an overall average length 
of 23 cm anda condition factor of 0.88 (to calculate the mean length of this length group) were 
applied. 
All data on fishing stations and fish length sampling were made available to the participants on 
diskettes . 
The complete records of fishing stations are shown in Annex I. 
The following target groups were used for Senegal: 
1. Sardinellas (flat sardinella Sardinella nzaderensis and round sardinell a S. aurita), 
2. Horse mackerels (Cunene horse mackerel Trachurus trecae, round scad Decapterus 
punctatus, and false scad Caranx rhonchus), 
3. Other pelagic carangids and associated species (Atlantic bumper Chlorosconzbrus 
chrysurus, African lookdown Selene dorsalis, chub mackerel Scomber japonicus, 
largehead hairtail, Trichiurus lepturus, and barracudas Sphyraena spp.), 
4. Other demersal species (such as bigeye grunt Brachydeuterus auritus, Sparidae and 
Haemulidae ), 
5. Other clupeids such as West African ilisha Ilisha africana. 
Acoustic sampling 
A SlMRAD EK500 Echosounder was used with the settings as shown in Annex Il. The Bergen 
Integrator (BEI) was used for analysis and allocation of the integrated sA-values to the individual 
specified target groups by 5 NM intervals. The allocation of values to target groups was based 
on a combination of a visual scrutiny of the behaviour pattern as deduced from echo di agrams, 
the BEI analysis, and the catch compositions. 
In cases where the target category of fish contains more than ane species (sardinellas and horse 
mackerels), the mean sA-value allocated to the category is divided between the species in the 
same ratio as their contribution to the mean back scattering strength in the length frequency 
samples. 
The following target strength (TS) function was applied to convert SA-values (mean integrator 
value fora given species or group of species in a specified area) to number of fi sh: 
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TS = 20 log L - 72 dB 
Which can be converted (see Toresen et al. 1998 for details) to the area form (scattering cross 
sections of acoustic targets): 
CFi = 1.26. 106 . L 2 
where L is total length in 1 cm length group i and CFi (m-2) is the reciprocal back scattering 
strength , or so-called fish conversion factor. In order to split and convert the allocated sA-
values (m2/NM2) to fish densities (numbers per length group per NM2), the following formula 
was used: 
where 
P; =s A. ! A 
i=I CF, 
Pi = density of fish in length group i 
SA = mean integrator value 
Pi = proportion of fish in length group I 
I A =the relative back scattering cross section (m2) of the length frequency 
1=1 CF, 
sample of the target species, and 
Cfi = reciprocal back scatte1ing cross section (crbs-1) of a fish in Jength group i 
The integrator outputs were split in fish groups using a combination of behaviour pattem as 
deduced from echo diagrams, the BEI analysis and catch composition as described below. The 
following groups were used for Senegal: 1) sardinellas, 2) horse mackerels, 3) carangids and 
associated species and 4) demersal fish. 
The above equations show that the conversion from sA-values to number of fish is dependent on 
the length composition of the fish. It is therefore important to get representative length 
distributions from the stock in the whole distribution area. 
When the size classes (of e.g. young fish and older fish) are well mixed, the various length 
distributions can be pooled together with equal importance. Otherwise, when the size classes are 
segregated, the total distribution area has to be post-stratified, according to the length 
distributions, and separate estimates are made for the regions containing fish with equa1 size. 
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Fora region representing a distribution of a target-specie, the following basic data are needed for 
the estimation of abundance; 1) the average sA-value for the region, 2) the surface (usually 
square nautical miles, NM\ and 3) a representative length distribution of the fish in the region. 
If the targeted fish is a mixture of more than one species, for example sardinellas, a 
representative distribution of the two, within the region, as shown in the trawl catches, are used. 
A length distribution representing the number of the two species for each catch will have to be 
calculated. Thereafter, these distributions have to be normalized to a unit number (usually 100) 
so they are equally weighted. 
A systematic approach to a) divide the sA-value between species in a category of fish (e.g. 
Sardinella aurita and S. maderensis) and b) produce pooled length distributions of a target 
species for use in the above equation and c) calculate the biomass estimates for a region, is 
obtained through the following procedure: 
• The samples of the species in the category (e.g. sardinellas) are respectively pooled together 
with equal importance (normalized). 
• The mean back scattering strength (p/sA) of each length frequency distribution of the target 
species is calculated and summed. This is automatically done in the Excel spread-sheet made 
available for acoustic abundance estimation onboard RV 'Dr. Fridtjof Nansen', provided the 
data are punched in this sheet. 
• The mean sA-value allocated to the category of fish in the region is divided between the 
species in the same ratio as their relative contribution to the mean back scattering strength of 
the length groups in the sample representing the region (also automatically done in the Excel 
spread-sheet given that the SA-value for the region is punched into the sheet). 
• The pooled Iength distribution is used, together with the mean sA-value, to calculate the 
density (numbers per square NM) by length groups and species, using the above formula. 
The total number by length group in the area is obtained by multiplying each number by the 
area. (This is done in the Excel spreadsheet, given that the area of the region is punched into 
the sheet). 
• The numbers are converted to biomass using the estimated weight at length. (Done in the 
Excel sheet if the condition factor is punched). 
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CHAPTER 2 SURVEY RESULTS 
2.1 Hydrography 
Figure 2 shows the distribution of temperature, salinity and oxygen in the two profiles and 
Figure 3 the sea surface temperature at 5 m of depth. 
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Figure 2. Hydrographic profiles with distribution of temperature, salinity and oxygen. 
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Figure 3. Sea surface temperature; Casamance to St. Louis. 
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The distribution of surface temperature and the profile the Gambia-west show that there was a 
stable surface layer with a temperature of 29 °C over the whole shelf south of Banjul. North of 
Cape Vert there was a decreasing trend of temperature from 28 °C to 26 °C close to the shore. 
No indication of the front between the temperate northern waters and the tropical waters from 
south was observed in northern part during this survey. 
The overall temperature regime this year was about I degree lower than was observed last year 
in same period. 
2.2 The Casamance shelf 
Figures 4, 5 and 6 show the distributions of the main groups of pelagic fi sh by contoured 
acoustic densities for the whole shelf of Senegal and the Gambia. 
Off the Casamance coast, there was a continuous distribution of sardinella of medium and high 
density covering most of the shelf, Figure 4. The samples from this aggregation were 
predominantly Sardinella maderensis. The modal size was 23 cm (total length). The stock 
length compositions by numbers and weight are found in Annex IV. The total biomass of 
sardinellas in the area was estimated at 490 thousand tannes, Table 1. 
False scad Caranx rhonchus were found in a small area in the inner part of the shelf (Figure 5). 
This rather low concentration was estimated at 9 thousand tonnes, and the fish had modal 
lengths of 14, 19 and 26 cm. A rather low concentration of what was believed to be Atlantic 
horse mackerel was found at the outer part of the shelf, but since no trawling was carried out 
there, no estimate of the abundance could be made. 
Other pelagic fish were found over most of the shelf, see Figure 6. The trawl samples indicated 
that these consisted of bumper, lookdown, barracudas, two-colour jack and hairtai ls, with the 
bumper as the dominating species. The estimated biomass of this group of fis h was 
114 thousand tonnes. 
Flat sardinella 
428 
Table l. Casamance. Biomass estimates ofpelagic fish, thousand tonnes. 
Round sardinella 
62 
Horse mackerels 
9 
Carangids etc 
114 
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2.3 The Gambian shelf 
The school area of sardinella found at the southem boarder between the Gambia and Senegal 
continued northwards into the Gambian zone (Figure 4). A rather high density concentration 
was recorded at the northem boarder of the Gambia, same 20 NM west of Banjul. The samples 
showed a 55% dominance of round sardinella Sardinella aurita. The pooled length composition 
of the round sardinella had a mode of 24 cm, while for the flat sardinella the modal lengths were 
18, 20, and 23 cm, Annex IV. 
Tab le 2 shows that the biomass es timates of the sardinellas amounted to 204 thousand tannes, of 
which 92 thousand tannes were flat sardinella. 
In this area, two concentrations of horse mackerels were found, one near the outer edge of the 
shelf, which was not verified by trawl samples, and the other one at the inner part of the shelf 
which was found to be false scad Caranx rhonchus, Figure 5. However, the densities were very 
low and the biomass of the false scad was estimated at 3 thousand tannes only. 
Carangids and associated species were found widely distributed over the inner shelf, Figure 6. 
Catches of this group consisted mainly of humper, African lookdown and barracudas. The 
biomass was estimated at 35 thousand tannes. 
Table 2. The Gambia. Biomass estimates of pelagic fish, thousand tonnes. 
Flat sardinella 
92 
Round sardinella 
112 
Horse mackerels 
3 
Carangids etc. 
35 
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Figure 4. Distribution of sardinellas; Casamance to St. Louis. 
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Figure 5. Horse mackerels; Casamance to St. Louis. 
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2.4 The Gambian border - Cape Vert 
The concentrations of sardinellas found farther south continued northwards to the bay of Dakar, 
Figure 4. Medium and high densities were found in all this area. Table 3 shows the biomass 
estimates for the two sardinella species that summed up to 220 thousand tannes . Flat sardinella 
dominated the estimated biomass in the area by 78%. 
Pooled length compositions of samples showed that the flat sardinella had a modal Jength of 
24 cm while the round sardinella had a modal length of 23 cm, see Annex Ill. 
The horse mackerels in this area were distribution along the outer part of the shelf, between the 
outlet of the Saloum River and Dakar, Figure 5. The concentrations were very scattered, and no 
trawling, hence no samples were taken of the fish. Therefore, no estimate of these concentrations 
could be made. 
The carangids and associated pelagic fish were distributed as a continuous belt over the inner 
part of the shelf, but at rather low densities, Figure 6. Again, bumper was caught in most of the 
trawl samples. The biomass of the carangids and associated pelagic fish was estimated at about 
19 thousand tonnes, Table 3. 
Table 3. The Gambia border to Cape Vert. Biomass estimates ofpelagic fish, thousand tannes. 
Flat sardinella 
172 
2.5 Cape Vert- St. Louis 
Round sardinella 
48 
Horse mackerels 
0 
Carangids etc. 
19 
Almost no sardinella were found in this area. Only two very small inshore concentrations were 
found, but they were not verified as sardinellas. Therefore, no estimates were carried for 
sardinellas in the areas north of Cape Vert. 
Horse mackerel were found in two medium to low density areas, ane just north of Cape Vert, 
and the other ane some 50 NM south of St. Louis and northwards to the boarder, Figure 5. The 
total biomass was estimated at 50 thousand tannes, and the catches show that only Cunene horse 
mackerel were found. The modal lengths were 13 and 26 cm. 
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Carangids and associated pelagic fish were found in two areas, one as a continuation of the 
concentrations from south of Cape Vert, and the other one starting some 30 NM south of 
St. Louis reaching northwards to the border, Figure 6. The catches consisted also here of 
bumper, African Iookdown and hairtails. The biomass estimate was 28 thousand tonnes. 
Table 4. Cape Vertto St. Louis. Biomass estimates of pelagic fish , thousand tannes. 
Flat sardinella 
0 
Round sardinella 
0 
Horse mackerels 
50 
Carangids etc. 
28 
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CHAPTER3 OVERVIEW AND SUMMARY OF RESULTS 
The survey was conducted successfully in the period October 29 to November 7 with a course 
track of about 1 600 NM and 33 fishing stations. 
The hydrographical data showed a stable surface layer for the whole shelf in the south, but with 
declining surface temperatures towards the coast from about Dakar northwards. 
Sardinellas were found in one main area, off Casamance to Cape Vert, Figure 4. High densities 
were found off Casamance and west of Banjul. Round sardinella dominated in the waters of the 
Gambia, while in other areas flat sardinella dominated. 
Horse mackerels were nearly absent from the area south of Cape Vert. Only two very small 
concentrations of false scad Caranx rhonchus were verified. North of Cape Vert two somewhat 
!arger concentrations of Cunene horse mackerel Trachurus trecae were found consisting of 
young and juvenile fish, Figure 5. 
Other carangids and associated species were distributed over most of the shelf at rather low 
densities, Figure 6. The catches of this group consisted of humper, barracudas and hairtails. 
An overview of the acoustic estimates of biomass of the main groups of pelagic fish is shown in 
Table 5. The total biomass of sardinellas was thus 914 thousand tannes, horse mackerels 
62 thousand tannes and of carangids and associated species 196 thousand tannes. 
Tab le 5. Summary of biomass estimates of pelagic fish, Senegal and the Gambia, thousand tonnes. 
Flat sardinella Round sardinella Horse mackerels Carangids etc. 
St. Louis-Cape Vert 0 0 50 28 
Cape Vert-the Gambia 172 48 0 19 
the Gambia 92 112 3 35 
Casamance 428 62 9 114 
Total 692 222 62 196 
Table 6 lists biomass estimates of sardinellas and carangids (including the horse mackerels) 
and associated species from the 'Dr. Fridtjof Nansen' surveys of this shelf region. Large-se ale 
Jatitudinal movements of pelagic fish between Morocco and Guinea Bissau are well known, 
and in the summer the sardinellas should be concentrated in Senegal for spawning. Compared 
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with the October/November survey last year, the estimate of 914 thousand tonnes of 
sardinellas from the current survey is high. The carangid estimate of 258 thousand tonnes is 
low compared to recent estimates of this group of fish. 
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ata rt atop durat ion L.ong W 1705 
TIHE : 19 57· 4~ :o 26:58 29 Cln1nl 
u;x:; .1001 t7 1003. 14 l. 91 
FOE?TH 10 10 
BC!:PTH . 28 ~8 
Tow1nc;r dir: 2700 Wire out: 
Purpos e code: 
Area code 
CearCond . code: 
Valid ity code: 
110 ~ Speed: 40 
Sort od. 69 J<o Total catc."h: H55.S9 CATCH/HOUR: lOll ~7 
Brachydøutorua aur1tu• 
Sphyraena !)'Uaehancho 
Sp!1yroe ntt. ;;uachancho 
Pomadeu1ya p~rotet 1 
I!uiha afr1co.na 
St::-omatoua flat.olo 
At'lUS p4r).a1 
Ch) o ronc:o:nbn.u;i c:hryasurua 
Sard1n•l l a aur l ca 
Galeo1dea deC'Adactylus 
PC"nacua notial i s 
Pteroasc:ion pel.1 
SQlono doraallø 
[>araponaouo longJ.roatr1• 
Sara1nQlla 1r1aderen1ua 
E'uc1aos tC>l'l'.U• melanopten.is 
Porlunuø val 1Jun 
Tr1ChlllMU ll}l)CUl"\JS 
7ctai: 
CA'T'CHIHOIJR 
we1ght number a 
2297 . 11 19S52 
129 .21 Jl7 
93 . 41 261 
71.26 87 
69 . 52 6155 
6Z . 51 87 
62 . ~7 llO 
55.18 739 
36 .93 217 
23..46 217 
22 .S9 7003 
22 . 16 348 
21.12 391 
19 . 12 1043 
16. 94 130 
5. 65 
" 1. 30 
" 0 .Si 261 
~ 
\ Of TOT c SAHP 
76.28 
4 . :!9 
) 10 
2. )7 
2 .31 
2 .08 
2 .08 
1. 83 
1.2l 
0 .18 
0. ;5 
0 . 74 
0.72 
0 . 63 
O S6 
0 19 
0 .04 
0 .03 
100 01 
::>R. FR!OTJOF NA.."JSEN' 
OATe: 30 :01 0:: 
PROJEC'r:W3 PROJECT STATlCH'. 169'1 
CE:,,\R TYPE: PT No: 1 POSI':'IONiLat N 1220 
•tort s top dur.!t.t1on L.ong w 1701 
'Jlt'.J:: :21.)9:48 21: 49:50 10 '!Qrnl 
LOO .1011.86 101.:.55 0.66 
FDEP'I'H: 5 5 
3!lEPTH· 25 19 
Tow1n9 dir: 2'10o W1re out: 
Purpose codo: 1 
Area code 
GeAti:ond . codo; 
Validity code: 
120 m. Speed: 41 kn "l0 
Sorlcd · l2 Kg Tota.l ca.'::ch: 1802 . 08 CATCHIHOUR: 10812.48 
SPECI ES 
sardlncllo :n.oderenaJ.s 
Chl c roscotr.bnias: chryaul"\1a 
Sard1nolla a url.ta 
SQl e n o dor11a 1111 
1'rich1uru• lep t u rua 
CATCH/HOUR 
wel9ht nurnbers 
10 16 4 .oo 107184 
510.?2 144.48 
33 . 60 336 
2 0 . 16 J 36 
20 . 16 ))6 
~ 
\ OF TOT. C 
94 . 00 
4 . 72 
0 , 31 
0 . 19 
0 . 19 
~ 
SAMP 
:!8S6 
DR. FRIDTJOF NANSEN 
DATE: 31110/02 
PROJECT:W3 
CF..AR TYPE: PT No. 1 
PROJECT STATfCN: 1698 
POSITION,Lat N 1240 
start •top dura t ion 
TIME :06:06:38 06:2l:JO l':> Uranl 
LOG :1093.8 3 1094.88 1.05 
FDEPTH: 15 15 
BD&PTH: 42 )9 
Towing d i r: 270ø Wire out: 
Sor t od : 71 Kg Total catch: 
SPECIES 
Sardiuella ma.dQrønn.ia 
Brachydeuteruu aud tu.s 
Chloros col'.!lhrus chryaun.ur 
Ar iua pa.rk1 i 
Selene dorsolis 
Sphyro ena qUacha.ncho 
Ooleoidea decadact y lus 
Trichiurus lepcurus 
Co.ra.rue crysoa 
Sphyrna lewin1 
Caranx rhonchus: 
Aloctia alexandr1nua 
Albula vulpes 
Pomadasys r 09er i 
Pcmadaays incis\ls 
Sardinella a urita 
Sepia officir.alia hierredda 
Echeneia n a ucratea 
Put1>0•• code: 
Area code 
OearCond. codo: 
Val idi ty code: 
95 m Speed r 41 
Lon9 w 1129 
ii;n • lO 
156 . 97 CATCHI HOI.JR: 
CATCH IHOUR \ OF T01'. c SAMP 
We.lght num.ber• 
209 .oo 164) )3. 29 2857 
82 .20 700 1 3 . 09 
80 00 540 t2 . 74 
S7. 08 80 9 ·~9 
~4 40 l40 8 66 
)6.20 60 s. 71 
32 .84 56 S .23 
28. 24 68 4 .';0 
9.28 8 i..:a 
1 . 64 4 1.:2 
7 .28 :o 1.16 
6.04 8 0.96 
4 .2:4 8 0.68 
3.92 8 0.62 
).84 12 0.61 
2.80 20 0.4S 
2.24 4 0 )6 
0.64 4 0 .10 
Total ---m-ii 100 . 01 
OR. FRIDTJ OF NANSEN PROJE'CT:W3 PROJEC'T STATIQN, 1699 
DAT E : 31110102 CEAR 'l"YPE. ST Ne: 8 POSITIOH:I..at N 1i40 
s tan s top durat ion 
T IME :08: 4 6:36 09:0? :29 2 1 lrtunl 
LOO :lllS.30 1116.16 1.05 
FDEPTH: 23 24 
BDEPTH: 23 24 
Tow i. ng dir : 2701) W1re out: 
Sorted: 27 Kg 
SPEClES 
Il hha africana 
Trichiun.is lepturus 
Galeoides decadactylus 
Brachydeute rua auri tus 
Chlor oaco."nhrus chrysurus 
S•lene dorsalia 
Ar lua p o.rJci i 
TotAl c a tch: 
Sphyrae no. qUacho.ncho 
Rhizoprionodon a c;utus 
Pae-udotolithue senegalen s1s 
Alectia a lexandrinus 
Pceroacion p el i 
Scomber omorus t r itor 
Pseudot.ol ithu s t ypus 
Poca4dl\sys perot-et i 
Dasyatu 111Ar9arita 
1'l'achinotua ovatue 
Arqyro•QM,.1• r eqius 
Albula vulpes 
SC!lrdinctl l o. maderen.ai a 
Drepe.ne afrJ.co.na 
Sardimtlla auri t a 
Pe nae us notialis 
Sphyro.eno. • phyro.ena 
Diplodua bellot t H 
P\.irpoao c:ode; l 
Are a code : 4 
Oeareond. code z 
Valid.i ty codo: 
130 m Speod: 30 kn • lO 
Long w 1714 
220.:n CATCHIHOUR: ~29 2) 
CATCHIHOUR \ Of" ror . C 
we.l c;iht nu."tll:leu 
168.00 4 920 
1J4. 00 523 
100 . 29 600 
4 9. 20 24 34 
44 .51 651 
)) 09 686 
)2 Of> 251 
1) .89 34 
12 .86 1'1 
12 29 J4 
6 Sl 69 
4 .63 'H 
4 . 43 11 
4. 26 14 
2 . 40 11 
1.4) l 
1.09 6 
0 .86 J 
0 .17 ) 
0. 69 11 
0 .66 ) 
0 .60 ) 
0 .34 69 
0 . 34 l? 
0 .26 17 
:6 . 'JO 
21 . JO 
15 . 94 
1.82 
1.08 
5.26 
'>.to 
2 .21 
2 .o~ 
l.95 
1.0l 
0 74 
0. 70 
0 68 
0 38 
0 23 
0 . 11 
0 .14 
0.12 
0 . 11 
0. 10 
o. 10 
0 .os 
o.os 
0 . 04 
S~P 
Tot al 
-----rns2 100 .04 
OR. PRIDTJOF NANSEN 
OATE:Jl/1010 2. 
PROJEC'T1W3 
GEAR TYPE t BT No: 8 
PROJECT S':AT ION · 170C> 
POSlTION : l.t'lt N 1 ;:43 
s:t.,,r t 
TIME :10:39:21 
ux; : 1129 . 03 
stop du r at.ion 
11: 09 : 4~ 30 1rrun1 
1130 .66 1.6J 
FDEPTH: 18 
BDEPTH: 18 
17 
17 
Tow1ng du·: 202ø 
Sort~: '39 Kg 
SPECIES 
Chlor osccmbn..1a ch.rysurus 
Trichiurua lepturus 
Braehydeuterus auritus 
Cale o.ides d ocadactyluø 
Sardi nella l!l4derena i s 
Sele ne dors.,,ha 
Elopa lace rt"' 
Pomade.sy• Jubel .in1 
Caranx rhonchua 
Sphyraena quachancho 
Ar iua park il 
Caronx hippos 
Alectu alexandrinua 
Mug11 capurri i 
Tota l cotch : 
Purpou code : 1 
Ar e a cod• : ' 
CearCond .code : 
Va lidicy code : 
14 0 m Speed: 32 kn • 10 
Long w 170:' 
448 . 27 CA TCH I HOUR: 896 54 
CATCll/HOUR \ OP 1'0'T. C 
we19ht- numbers 
399.00 9106 
198. '74 s10 
Ul.00 2924 
'70.50 ]90 
ll. 66 270 
12 .oo 196 
12 .00 JO 
6 .oo 1' 
s .10 16 
4. 64 16 
• 50 16 
4 .06 16 
) 74 46 
) .00 16 
44 . so 
}'j. 7) 
7 .86 
3 . Sl 
• l4 
l )4 
0. 67 
0. 64 
0. 52 
0 50 
0 " 0 .42 
0 . 33 
SA."IP 
Total ---a96.S4 10000 
D~ ?P: :)T.;or NANSEN 
DATE , 31.10:02 
PROJECT :WJ PROJECT STJ..TICN~ 1101 
GEAR T\'PE : PT No: 1 PCSITION:Lat N 1 250 
stArt 3 top duration Long w 1 705 
'r!M.E: 1 ~ : 40 : 03 1J;OJ : 41 24 lrn1n1 Purpose cod e : 
LCG : 1 141.-95 1143 . ~5 1.43 Area codo 
FDEPTH · 10 10 GearCond. codo : 
BDEPTIL 18 19 Validity codc: 
'1'ow1nq d1rc 270ø Wir e out: 150 m speod : 40 kn•lO 
Sort~d · Kg 
.SPEC'IES 
s~n:il r.~lla i:-.aderer.s.1s 
CaI".o.nx r honchu s 
S a r.J1nella 41..:.!: J.t a 
Chl or.o :..(.·o:nb n .: s c hrys u r us 
Total 
1'otal ca tch : JO.U CATCttti'tOUR: 
CATCH/HOUR % OF TOT. (" 
we i ght numbers 
60. lJ 720 
1 . sa 23 
7 . SJ 55 
0 .10 3 
75 . 34 
79 82 
10 06 
10 00 
0 . 13 
~ 
75 B 
SAf\P 
28S9 
28S8 
~R Ff:! r:-:'J Of' NANSEN 
DATE 31 tlC ,• 0~ 
PROJECT:\-13 
GEAR TYPE: BT No, 8 
PfioJEC1' STAT! CN: ne ~ 
POSITION : Lat N 1300 
1J t 1nt s top du.rat 1on 
TIME 
COG 
,20 ~ 00 ~ 18 20 : 20 : 33 20 (minJ 
l.:! ! 6 78 !::! 17 . 9 ~ 1 16 
f~EPTH · 
Bl:lEPTH: 
SPEC [ES 
33 34 
33 34 
E ra c t:.ytle t:. ten .1c a ur 1 tus 
c~.:aroscombrus chrys u rus 
Sa rJ 1 n e l I a :naderens l 5 
Sa r-di nella a ·.irttb. 
Sl.lclr.oo tomus rnelancpten.is 
G"' l eo.i des deca dactylus 
l'otMdas y 1; Jubel Ull 
Sepia off1c1nal 1s hier-redda 
Sel e r.ti dor se1 lis 
f'"(',a. C\J$ r.ot 1a. l iS 
Wire out : 
Purpoae coåe ' 
Area code 
OeorCond. code: 
Val idity code : 
100 m Speed: 3S 
I.,.ong \'/ 17 1 J 
eso .20 CATCH / HOUR : 2550 . 60 
CATCH / HOUR \ OF TOT. C 
weight nwr.be r s 
!4.28 . 75 1191 
614.25 654 
JS::! . ';0 4995 
32 . 40 360 
) 0 . 60 225 
27 . 00 225 
19 . 80 90 
10 . 35 45 
4. 05 9 0 
0. 90 45 
56 . 0:2 
24 . 08 
15 00 
1.27 
1.20 
1.06 
0 . 78 
0 . 41 
0 . 16 
0 .04 
SAMP 
:JR FRIDTJO~ NANSEN 
DATE : 31 n e / 02 
PROJECT: WJ PROJECi STATION : 1 70 3 
GEAR TYPE: P'l' No : 7 POSITION:L..at N 1300 
sta:-t i: top dura t ion 
TIME 22 : 30:26 22 :51:39 21 lm1rtl 
LX 1234 1 B 1236 . lS l.33 
FDEPTH l 0 10 
BOEPTH 19 1 9 
Tow1n9 dir : 2?0ø Wito out: 
Sorted: JS Kg 
SP EC I ES 
S"'rdl nclla madere nsis 
Brlt -.· hyde ut e rus aur1tus 
Chl o t"oscor:ilin:~ chrys unrn 
Sa r·i11\e: : a Qi..;t"ita 
Tr 1d11·.JnJs l ept\.:. r u s 
Alf:ct 1 a "' l exandt lm1s 
("<'!.ram< c::ys os 
Se p ia børth.elotl 
C'a: a nx rh-onchus 
To l 4l 
Total c a tch : 
Lo m;i W 1659 
Purpos& codø : 
ArQa code i 4 
Gearcond. code: 
Validi ty cod~ : 
130 m Sp~d: 36 kn•lO 
201. 23 CATcK/HOlJR : 574 . 94 
CATCUJHOUR \ OF TOT . C SAMP 
we- i9ht 
4G4 . 57 
6~ . 14 
25 . 71 
6. 00 
S . 29 
4 . 80 
3 . 43 
1. 0) 
0 . 69 
:nur.bera 
5129 
189 
429 
34 
9 
]4 
17 
17 
l 7 
80 , 80 
11 . Jl 
4 . 47 
l. 04 
0. 9;: 
o . aJ 
0. 60 
0 . 18 
0 . 1 2 
100. 29 
286 1 
DR FRJO'TJOF Ni\NSEN 
DATE: : 1 : 11102 
PROJECT:W3 
GEA~ TYPE: PT No : ? 
PROJECT STATION : 1704 
POS!TION tLat N 1310 
start st.op durat i on 
T.:i:ME . Ol : n:l8 OL43:10 20 lm.in) 
LOO . 1259 40 12 60. S6 l .13 
.fDEPTH: 10 10 
90E?7'H l S ~ O 
T OWlng <lir. 210 .;i Wire out 
Sort.ed 30 Kg Tot4l catch 
SPECIES 
Br ttchyde11t e rut1 <'!. '.lr! t us 
C<'!.r anx rt:onchus 
Chlor oscombru• chrys urus 
Tr 1duuru~ lept urus 
Sard1r.ella tt'.adere r. s 1 s 
'Clt!Appa baby · 
Selene dorsal lS 
Sa r d1nel l a aur1 ta 
E\,;.C .L~c s t omus mc 1.,.:-.opte rus 
Sphyra.en a quachancho 
0 '1'C"-pte n.rn pt:.!'1CtAt.US 
r 1 isha a fr lca n a 
To t. a~ 
Purpose code: 
Arcll code 
Gearcond. codo: 
Va l idj ty code: 
Long \'I 1100 
150 ru Speed: 35 kn•lO 
90. 39 CATCMIHOUR : 211 . 11 
CATCH/ HOUR 
we19ht 
110 . 70 
73 . 80 
25. J8 
20 .25 
1 8 . 09 
14.40 
3.24 
2.25 
0 . 90 
0 .90 
0 . 63 
o. 63 
271.17 
nwnb"1'r• 
1458 
792 
639 
72 
234 
J Sl 
54 
18 
9 
J 
36 
9 
1. OF TOT C SAMP 
.; o . 82 
2; . 22 
9.36 
7 .47 
6 67 
s ll 
' 19 
Sl 
n 
,Jl 
23 
0 .23 
99 .99 
~863 
286:: 
DR FRIDTJOF NANSEN 
DATE: l tll/02 
PROJECT:WJ 
GEAR TYPE : P'I' No: J 
PROJ'ECT STA7ION~l705 
POSI'I'fON' ; Lat N 1310 
a tart 
TlME : 04:32:04 
LOG :1286. 09 
f'DEPTH : 10 
stop du r a tion 
04~40 : 28 e cmui.1 
1286 . 1S 0 , 64 
30 
BDEPTtt: 49 48 
Towing d i r : 90ø Wire out : 
Sorte d: 66 Kg 
SPECIES 
Sardi nolla aurita 
Sardinella mader ena i s 
Chloroscomhrus chrysurus 
T rachurus t r ecau 
Brachydeuterus a uri tu!t 
Cti.r4.11X r honchus 
Sølene doroalis 
Scornber )apon1cus 
Oect1.p teru.s punctatu ~ 
Arius latiscutatus 
Tota l 
Total c a t ch: 
Purpoøo c ode: 
Ant<\ c ode 
GearCond. code: 
Vali dity code: 
Long 1,• 1718 
1 50 :In Speed : 4S kr. • 10 
368 .13 CATCH / .H DUR : 2760 , 98 
CATCJiJHOUR 
weight num.hers 
1897 .so 15885 
360 . 00 4043 
217 .so 1815 
75 .00 705 
67 .50 705 
60.00 62 3 
J O .00 293 
30 .00 248 
15 . 00 705 
8.48 
2160 . 98 
\ OP TO'l' C 
68. 73 
1 3 . 04 
1 . 88 
2 . 72 
2.44 
2 .17 
1.09 
1. 09 
0 .54 
0. 31 
SAMP 
2 864 
286 '; 
DR . FRIDTJOF NANSEN 
DATE: 1111102 
PROJ.ECT:WJ 
GEAR TYPE ~ BT No; 8 
PROJECT STATION · 1706 
POSI1'10N ~ La t. N 1321 
start s top dura t i on Lon9 W 1713 
T I ME ~ l0 ! 3S i4 1 10 154 : 22 1 9 !mint Pu rpo-8'1' code: 
LOO : 1344. 70 1345 . 7 9 1. 08 Area code 
F"DEPTH, 43 4 3 O~arCond .code : 
BDEPTH: 43 43 Validit.y code : 
Towi ng d i r : 180ø Wir e out : 170 rn Speed: 35 kn•lO 
Sorted : 70 Kg Tot:"'l co t:ch : 3509 . 00 CATCHrHOVR : 11081 05 
SPECIES 
Chlorosc ombrus chryaurus 
Sardinella aurit "-
selene dorsal is 
C"'ranx rhonchua 
Sørdinella rna.det"e n øis 
Porna.das ys inc i sus 
Pseudupeneus prayenniø 
Priacanthus arenatus 
Nicholsina usta 
Dec apterus puncte.tua 
Pagellue be l lottii 
CA TCHI HOIJR 't. Of TOT. C 
weight n~en 
7856 . 84 1056]2 
2842. l l 23211 
11). 68 941 
85 . 26 474 
72.6J 189 
25 . 26 l 'SS 
25.26 414 
25 26 1 58 
18 95 158 
9 . 47 47 4 
6 32 158 
70 .90 
25 .6S 
1 . 0 3 
c. 71 
0 .66 
0 2J 
0 23 
0 ::!. 3 
o . n 
0 . 09 
0 . 06 
2866 
Total 11081 .04 100 . 02 
DR. FRIDTJOF NANSEN 
DATE: 11111 02 
PROJECTiW3 
GEAR TYPE: PT No ~ 7 
PROJECT STAT I ON : 1 707 
POSITICN: Lat N U 21 
a t.art 
TIME : 14: 57: 54 
LO:'.i : 1360.00 
FDEPTH: 10 
BDEPTH:: 20 
stop durat ion 
15 :16 : 31 19 !mint 
1361.]0 1. 27 
10 
20 
Towing d1r . ø Wire out· 
Sort"1'd ; 36 Kg 
SPECIES 
Sardin&! lo made r ens i :J 
Sard1nellt1. a u r l ti\ 
TOtAl 
Tot.al C"-t.ch· 
Purpose code: 
Area cod Q' 
Gee.rCond . code ~ 
Valldity code+ 
150 m Speed :JSO 
Long W 1701 
im • 10 
288 . 40 CATCH/ HOUR. 910 . 74 
CATCKIHOUR 
weight 
SJJ . 68 
77 . os 
910 . 73 
nur.iliers 
13213 
sos 
\ OF TOT C SA.Ml' 
91 . S4 
8 . 46 
1 00 . 00 
2561 
2568 
DR . FRIDTJOF NANSEN 
DATE: 1/11/02 
PROJECT :WJ 
GEAR TYPE : P1' No : 7 
PROJECT STATION, 1708 
POSlTION: Lat N 1330 
start stop dura t ion L.onq w 16S9 
TlME : 17: 18:49 17::36:03 17 lm.in l Purpose code : 
[.,OG : 1379 .86 1380 . 97 } . 07 
FDEPTH: 1 0 10 
BDEP'l'H : 1 9 20 
Tow i ng dir: 270ø W1nt ou t : 
Sort ed: J 3 Kg 
SPECIES 
Sa r dinella :n.a.dercn:u s 
sardinol la Aur1 ta 
TrAchinotus ovatua 
Toto! 
Total C"- t ch: 
It.roa codo 
Gea.rcond . code: 
V~lid1ty c ode: l 
1 50 rn Speed : J S kn • l O 
100 .95 CA.TCH/!iDUR : 3S.6 .29 
CATCH/HOUR \ OF TOT C SAMP 
•...reigo~H; 
2S4 10: 
1 00 16 
2 . 01 
356 . 29 
PROJECT ;W3 
nurnber-s 
3102 
720 
I! 
71. JZ 
28. ll 
0.56 
99 .99 
28 70 
2869 
PROJECT STATION: 1 709 DR. FRIDTJOF N}.NSEN 
DATE: 1111102 GEAR TYPE: PT No : 1 POSIT I ON : Lat N 1330 
stop durat ion Long w 1710 start 
TIME :19:00: 26 19 : 18 : 05 l.B (mini Purpose c ode : 1 
LOG : 1 391 .86 1393. 03 1. 16 Area code : 5 
FDEPTH: 1 5 
BDEPTH: 40 
Towinq d ir: 
Sort.ed : 36 Kg 
SPECIES 
Sa rdinello. a u.rita 
S1trdinel 1.,. ?M.derensis 
Chloros combrus chrysucu:s 
Brachydeuterus a.uri tus 
Pomade.s ys incis us 
Selene dorsali .s 
Tot"-1 
20 
JB 
90• w.l r e out: 
GearCond. eodo : 
Validit':/ c odo : 
100 ~ Speed : 39 kn* lO 
Total catch : 3617 . 00 CATCH1HOUR . \20 ';6 67 
CATCH/ HOVR 
We.lgh t 
1016. 67 
3606 67 
896 67 
116 67 
153. 33 
66 6'7 
12056. 68 
numbers 
4 6333 
41667 
13333 
4667 
667 
667 
\ OF TOT. C SAflP 
58 20 
::!.9 91 
7 " 63 
27 
ss 
100 .00 
DR. rRIDTJOf NANSEN 
!>ATE :! 11 O: 
PROJECT . ~J PROJEC'T STATfCN: 1110 
GEAR TYPE: ST No: 8 POSITION:Wt N 1351 
• tart atcp durat ion 
TIM.: 01 ·.)~ .;6 OSI 01 41 30 (m.lnl 
L.00 1499 06 l'j00.80 J.14 
F'DEPTM J 9 21 
A::>EPTM · 19 21 
To-"'lfl.9 d1r · 1900 W1re cut · 
SPEC?ES 
Chloroa~cftlbru t chrya urua 
Pa o-..idupeneu11 pray&n• 1• 
sa.:-d1nclla tt'l4de ron• u 
A!ut.41'ru• a p. 
t:11ra.r-.x rhor.chu ta 
Df>n-: e '< Q 1bboau s 
brac~ydeutoruo aur .tull> 
Total catch: 
~ ... p1a. olr1c1nalu h14; rredda 
sphyra.Q:"la guachancho 
Pa1Jr"UC c-aøruh1oat.1etus 
Al ... ctl i; alexa:,d:-1nua 
sep 1"' ~rthelct l 
Aca.nthun1ø 1nonrov:ae 
Ei;!ne ph 6 l1.a1 (18 1\0uil 
Futular1a p e timba 
Echcme~s naucrat~• 
N11.:hol 1u:ia ust.a 
Chae todon hoef ler l 
Eph1pp1o:l gutt 1 ter 
Alb1.do vulpes 
Pagell us bell ot ll l 
J<u9~ l c-cphalua 
Ba:: .at.ea capr1øcu• 
Sphuerotdes rna.rmorøtu• 
s e lene dorsal t a 
Oect'pte n.ililo pu1~ctatua 
Pu.rpose code: 
Ar ea code 
Gea.rCond .code: 
Validity code: 
Long w 1700 
140 m Speed: JS kn* lO 
93. 74 CATC'HIHOUR: 181.48 
CA'TCH/HOUR \ OF T0T _ C SAMP 
we i qht 
6S.40 
37 .20 
12. 30 
ll.94 
. 36 
.12 
48 
12 
5 40 
4 .50 
]. 78 
3 .10 
2 . 70 
2 . 24 
l. 50 
1.38 
LOS 
0 . 9 6 
0 .68 
c . 46 
0 . 42 
0 .42 
O. JO 
0 .18 
0 .H 
0.12 
181.48 
numbers. 
1746 
108 
108 
" 156 
18 
" 12 
1 2 
12 
12 
18 
1' 
• 
• 
• 2 
2 
12 
6 
• 
• 2 
6 
l4 . 88 
19 84 
6.S6 
6. l1 
4 . 99 
4 86 
J 4 0 
3 . 26 
2 .88 
2 .4C 
2 .oz 
1. 76 
1. 44 
l. 19 
0 .80 
0 .14 
o. ss 
O . Sl 
0 36 
O .2S 
0.22 
0.22 
0.16 
0.10 
0.01 
0 06 
99 98 
Of\ rR l OT JOF' NANSEN 
O,\TE 1 2 1 t ' 0~ 
PROJECT:Wl 
GEAR TYPE: BT Uo: 8 
PROJECT STATION: 111 l 
POSlT!O!hl.ot. ti 1350 
1tarl stop dura t ion 
T!HI:: 09 <,;:· 2 1 10 14:59 Jl cminJ 
LOG lSlJ 89 l'jlS. 76 l. 48 
F'OEP"T'H )'j )4 
SDE?TH J!> )4 
Tow1n9 dir· 900 W1rc out· 
SPE:: I ES 
Rh#:opt:-zir.odon M.·utua 
~a[;ellu i be llott11 
tchcnet ll naucrate • 
Total catch : 
Long W ;7\1 
?urpo:se code. 
Area code : 4 
Ce4rCond. c ode: 
Valici ity c ode: 
140 rn Spet<d: 3S kn • 10 
s .42 CATCHIHOUR: 9 .85 
CATCHIHOVR 
,..,.e J..qht nur..he r ø 
9 . 36 
0 25 
0 .24 
i Of TO'!'. C SAMP 
95 . OJ 
2 .~4 
2.4 4 
---.-.0-; 100 .01 
~f' rRIOTJOF NA."JSEN 
O,.\TF,. ~ 11 1 0:! 
PROJECT :W.l 
GEAR TYPE: PT N'o: 1 
PROJECT STATlON.111:! 
POS?TION; l.4t N l4C2 
start 
T H.(E · 16c14 ; 2 0 
LOC 1~76 1.8 
..-oe?TH· io 
!WEPTli· 21 
• top durat.J.on 
\6:32:29 18 Ctunl 
1571' 46 1.2"'1 
10 
n 
To....•1ng dlr: 180~ Wire out: 
So t t ed Kq 
SPECtES 
Sord1ne l1A ln4d e r ... nua 
7r ... rt':!no• us ovatua 
Total 
Total c atch: 
Leng w 1104 
Pu rp ose code: 1 
Area. code 
GearCond . code: 
Validity code: 
lSC m Speed: J1 kn " lO 
6.61 CATCHtHOUR . 22 .23 
CA 'TCH I HOUR \ OF TOT. C SA...'1P 
we19ht 
21.67 
0 ;1 
22 .24 
numb&ra 
111 
J 
91 , 48 
2. tJ6 
~ 
287J 
DR FRIDTJOF NANSEN PROJECT : Wl PRO.JECT STATI ON·1713 
OA1'E ;: •1! ·o: GEAR TYPE: BT No· 8 POSlTIDN:L.ot N 140l 
.J. ~øn • top durat.1.or. 
-;;Mi:; P.4: :o 18.13·38 32 trnrnJ 
LOG l'J85.66 158'? 94 2 . 2S 
FDE~TH 
80f:i>TH' 
.24 2S 
:!4 i~ 
'i'owl.nQ dir· 180ø Wire cut : 
Totol cAtch: 
SVE.C?ES 
Sard1ne llo :114dorenua 
P~'°'d4S)'8 lMCJ.SUS 
Span.i.a caeruleostlct~s 
Pndicar.thue oranatus 
Ps..,uJ..ip"nQua pra)·e n • 1s 
Dentex qibbo•ua 
C"ranx rhonchu 11 
Bol u t e• punctotu• 
::hloroa combrus chrysurus 
fl.stular~a pt!tl.mbo 
Sel l!tn(.> dor • (ll : 1a 
7otal 
?u rpo$1e code ! 
Area code 
OQArCond , c ode: 
Validity code : 
130 :n Speed i 42 
1 
l 
kn • 10 
l,On!) W 1704 
25 .oo CATC'HIHOW. 46 . 88 
CATCH /HOUR 
weJ.ght 
21.00 
6 .oo 
s .08 
4 .05 
1. ll 
0 81 
o. 79 
0.13 
0.68 
0 . 39 
0 2l 
46.89 
numtHi' rS 
212 
~· 19 
15 
9 
4 
• 2 
\OPTOT.C 
S7. S9 
1 2 .80 
10.84 
8 .64 
:',O 
1-73 
l 69 
1 .S6 
1.4~ 
0 .8) 
0 49 
----ioo.oi 
SAMP 
2874 
OR. FRIDTJOF NANSEN 
DATE: l/l l/02 
PROJECT .Wl 
GEAR TYPE: P'i t:o : J 
PROJECT STATION 1714 
POSIT'! CN:Lat N 1420 
start 
TIHE :02 : 51:19 
LOG : 1664. 'JO 
PDEPTH: 2S 
BDEPTH: S4 
.stop durat ion 
03 :05:'59 15 lr.unl 
1665.89 0.98 
25 
6) 
Towing d1r: 270ø Wlre out· 
Sorted: 3 6 Kg 
SPE'CIES 
Sardinel lo. au ri ta 
Scomber j a.ponic-us 
Deca pterua punctattis 
Trachurus t r ecae 
Sphyra ena guacha.nc:ho 
Total catch: 
Long w 1112 
Purpo•• code: l 
Area code : 4 
OearCond. code: 
Validlty code· 
150 :a Spe~: 40 kn • lO 
208. 71 CATCHIHOUR: 8J4 .84 
CATCHIHOTJR \ OF TOT C SAMP 
1o1•ight num.ber s 
483 60 1660 
325. 20 4020 
16 .BO 160 
6.60 60 
2. 64 8 
'j'1 9) 
l8 95 
2 01 
0, 79 
0 l2 
Total ~ ~ 
DR. FRIDTJOF NANSEN 
DATE: J / ll/02 
PROJECT ;WJ 
OEAR TYPE: P'T' No: 6 
PROJECT STATION:l11S 
POSITION:Lo.t !.: 1420 
s tart 
TIME :05:2L49 
s t op duratl.on 
L<Xi :1680.JJ 
05;4l t S8 20 lm.Jn l 
1681.57 1.23 
FOEPTH: 
BOEPTH : 
10 
J O 
Towing dir 
Sortedi 10 Kg 
SPECIES 
Chlorosco.-:ibrus chrysuru.e, 
Sardinella madE!rencu1 
Pagellu• bellotti i 
Pomadaays incisus 
Caranx rhonchus 
E'ucinostomua melanopterus 
Decapterus punct atus 
Anus heudelot1 
Rh1zoprionodon acutu.a 
BcachydEuterua aur itt1• 
P•eudupeneus prayensie 
selene dor s al is 
Li thoqnathua morniyrua 
Boops boops 
Spa.ru• caeruleoat ictua 
04ctylopterus voli tans 
Kicrochirua ocellatus 
Trachino(;epha l u s myops 
Oicol~ogloøsa sp. 
Trachinus dr~co 
Spondylioøo.:M. contharu.s 
Aco.nthurus monroviae 
Sphoeroides mo.nnora.tus 
10 
32 
Wire out : 
Total c a. tch : 
Purpo•• code : 
Area code 1 
OearCond . cod• . 
Val.ldity code: 
lSO ~ Speed i 40 
Long W 1111 
kn • 10 
145 . lJ CATCH/HOVR: 4.l5 .39 
CATCH/HOUR 
weight numbers 
260.19 2766 
49.20 l 09 
28 . 41 159 
21. 51 210 
19.71 249 
H .97 1S6 
l( . l7 S1J 
t>.U 6 
l.18 J 
l. l S 27 
l.0] 41 
2. )4 42 
2 .22 6 
l .20 102 
1.14 6 
l 1 4 6 
o .87 ts 
0." 6 
0." 6 
0 .54 6 
0 .39 6 
0 .06 6 
0 .06 6 
\OFTOT . C 
'l9 16 
11. 30 
6 .Sl 
4 .94 
4 . S4 
J . 44 
l. J(i 
\.41 
0. 73 
0 .12 
0. l O 
O.'i4 
0 .51 
0 .28 
0.26 
0.26 
0.20 
0 . 1'1 
0 . 17 
0 . 12 
0 .09 
0 . 01 
0 . Cl 
SAMP 
2871 
2878 
Total -----:os:)i ~ 
DR. FRIDTJOF NANSEN 
DATE: lll 1102 
PROJEC'T:W3 PROJECT STA.':"ION· 1716 
GEAR TYPE : PT Ho . 1 POSITION·Lttt N l<JO 
a t.a.rt 
TIME :08:41:02 
LOC :111 0.08 
F'DEPTH: 10 
BDEPTH : 
.stop du r øt1on 
09:02:05 15 uninl 
1111.16 1.07 
15 
)) 
Towing dir : 90• Wire out: 
Sor t.ed: Kg Tota l CAtCht 
SPECIES 
NO CATCH 
Tota l 
Purpoae C'ode: 
Aroa cod• 
OearCond.code: 
Valldity code: 
100 ra Speed: 42 
Lor.9 w l i14 
CATCHtHOVR: 
CATCHtHOUR \ or TOT. c SA."'IP 
we ight mur.ben 
0.00 
DR. FRIDTJOF NANSD-1 
OATE: 3111102 
PROJEC'T:Wl 
CRAR TYPE: PT No: 1 
Pfl:OJECT STATICN: l117 
POS I TJON: Ult N 14 Jl 
s tort 
Tit'lE .10:11 : 20 
LOG ;}719 . 45 
FDEPTH: 1 5 
BDEPTH : Jl 
:stop durat ion 
10:44130 33 fmin) 
1721.96 2 . 48 
IS 
31 
Tow.ing dir : lBOo Wire out: 
Sorted: 34 Kg 
SPECIES 
Sard i n ella roaderenei• 
Sphyraena gUacha.ncho 
Ch loroscombru.s c hryøt1ru!Ol 
Total 
Total catch: 
Long w 1713 
Purpoae codo: 
Area code i 4 
GearCond codo. 
Validlty code: 
105 m Spood: 4S ~.n•lO 
118.24 CATCHIHOIJR : 214 ' 911 
CATCHIHOUR \ Of' TOT. C SAHP 
wughl 
190 . :n 
23 .49 
1.22 
214. 98 
numbero 
1896 
131 
41 
88 . Sl 
10.93 
0 . 57 
100 .01 
2879 
DR. FRIDTJOF NANSE?l 
DATE: 4111102 
PROJECT :W3 
GEAR TYPE: 81' No. 
PROJECT STATIOtL 1718 
POSITION Lat H l4'JD 
s t a rt stop du ra.uen 
TIME :23:53 :53 00:20 :!J9 21 o:u.nJ 
LOO : us.;. 20 1855.60 1.40 
FDEPTH: lJS U8 
BDEPTH: US 138 
Towinq dir: SSo wire out 
Sort.ed: 28 Kg 
SPECJES 
Antioonla ca.proa 
Chel idonichthys lastovi za 
Apogon a p. 
Pterothrisaus bellcci 
Kerluccius •ene 9a.lenøl.• 
Pant i nt1s accra.ens is 
Peristedion ca.tl'lphr4ctu.m 
Scorp1uma stephanlc4 
Trl.'lch1 nocopha lu11 myop s 
Syacium micrurum 
MYCTOPKIOAE 
ANGUILLIF'ORMES 
Olyphuø rna.r s upiali" 
Todarodea sagit t otus 
Il lex coindE!ti i 
Arnog:loasus 1mper i .s l is 
Dent•)( :na.c:rophthalmus 
Total 
Tota 1 ca.tch: 
Pu rpo• • cod•: 
AreA code · 4 
CearCond. code 
VahdHy (;ode 
3!>0 19, Sp••d JO kn • lO 
Long w !1J.l 
310 09 CATCH/HCUR. 689 09 
CATCHIHOUP 
""• lght 
28:. l3 
100. 22 
66 4 9 
44 .oo 
42 .04 
37 .16 
2 1 . 76 
20.S3 
20.04 
17 .84 
1!> .16 
1l .20 
l .18 
2 . 69 
l. Z2 
c •• 
0 oz 
688 86 
nu.mber11 
408~ 
1124 
S476 
1344 
1516 
416 
391 
" 122 
49 
Sl78 
709 
1198 
98 
" 
" 
\OF T0T C S~P 
40.i1 
14 .S4 
9 .6'> 
6. )9 
6 .10 
s. 39 
3 .16 
2 . 98 
2 . 91 
i .S9 
2 . 20 
1.92 
0 .46 
0. )9 
0 .18 
0 1 4 
99 .97 
OR FR ?~JOf NANSEN PROJECT;W) PROJECT STATI0N;l119 
::>A1'E: 4!11102 GEAR TYPE: BT No: 8 POSITlONd..a~ N l SOO 
• t art at.cp durat.ion 
T!ME ~8. :'8 · !>8 :is l2 ~' J tnunl 
:..oc 1919 H 1919.92 0.1! 
rDEPTH 81 82 
BDEPTH 81 82 
TO' ... ing du·· ::~~ Wire out: 
Total catch: 
SPEC!ES 
Troch...:rua ttecae, juvoni l e 
TtoChl:rua treca• 
?$eu<lupwneu• prayonø l8 
Boops boopø 
RaJ• :ture.lotus 
zqu a [ober 
Futu lana petlm.ba 
P~rlstQ<l ~or. c:ataphractwn 
Paoel luG bello ttH 
11 løx co.:.ndet. il 
St"cmboc ;opon1cu1 
Pr 1ac:anthua arenot. ua 
Pu r pos e code: 
Area code 
GearCond . code · 
Va lidl.ty c ode: 
250 m Speed: 30 
Lonq W 1709 
184. 96 CA.TCH/HOUR• 3699 . 20 
CATC'HtHOUR 
wei9ht 
2664. 00 
804 . 00 
114 . 00 
40 . 80 
18.80 
l S.60 
9 .so 
8 .40 
8.40 
6 . 80 
6 . 00 
2 . 40 
nu:r-hers 
1688 40 
7920 
1200 
72.:l 
20 
120 
60 
240 
120 
60 
120 
120 
\ OF TOT C SA>1P 
72 .02 
21 . 7) 
l . 08 
t. 10 
0 .Sl 
0 . 42 
0 . 2Ei 
0 .2 J 
0 .23 
0 . 18 
0 .16 
0 . 06 
2880 
~881 
Tota l ~ ~ 
OR FRIDTJOF NANSEN 
DATE 411110: 
PRO.JEC"l' ; W3 
OE'.AR TYPE· PT No: l 
PROJECT STAT ION: 1720 
POSITION:Lat N 1501 
e tort at op dura ti o n 
TI ME · H :!4 .Ci 1 4 ·34·~6 1 1 lr:unl 
t...x; ; 19';'7 10 l9n.9o o.19 
FOEPTH: :o 
BDrPTH. l8 
20 
40 
T°"".ino dir : 221ø Wi r e out: 
8 Ko 
SPEClES 
Chloro•ccmbrus chrya..:rue 
T rach1notua ovatua 
Pomadoa y a pe r"ot e t 1 
8nH:hydeuterus aur~ tua 
Sph"/?'aen.a oua chancho 
SordJ.r.ella rt.ad•r•nau 
s:ro:nato1..: 11 (1at.ola 
S&lon• doraalh 
Tota: 
Total catch . 
Lon g w 1701 
Purpose code: l 
Ar ea code : 4 
GearCond .code: 
Validity c:ode: 
14 0 tn Speed: 45 kn• tO 
85. Sl CATCH/HOUR · 46C: .4: 
CATCH/HOUR \ OF 1'0T. C SAo"!P 
weighl 
219 . )8 
105. ss 
66,82 
50 . 7l 
] 1 . 62 
6 .11 
l .65 
2 .56 
4 66 .42 
nwr-bera 
22S8 
'40 
273 
4S3 
<4 
44 
5 
30S 
47 .0) 
22.6) 
14. 33 
10 .88 
2.49 
1. ll 
0 '78 
0 .ss 
100 .00 
OR FRIDTJOF NJ..NSEN 
DATE 4.ll:O: 
PROJECT : W3 
GEAR TYPE; PT No, 3 
PRo.JECT STATION·li21 
PQSIT!ON:Lat. N l';l~ 
øtart øt.op durat.ion 
TIME 16·~6 10 l 
LOO 1 999 4 9 
17 . 23:33 28 lr.anl 
2001.30 t. 61 
F'DEPTH 'lO 
E:lOEPTH · I J 
ro ... •1:\Q d~r. 
Soro:.ed . i6 Kq 
SPE<' I ES 
Troc!iurue t r eco & 
Ca:-anx rho~.chue 
Brachydeuterua aur ltus 
Tota l 
~o 
16 
Tot.al cotch : 
Purpost! codo: 
Area. codt'.1" 
Qear-Cond . cod•: 
veilidity c:ode : 
2)0 m Speedt450 
Long w 1700 
76.22 C ATCHIHOUR: 163. J3 
CATCHIHOUR 
. ,.e19ht 
158. 04 
J . 54 
1.76 
16). 34 
nu."nh4tr111 
8S7 
17 
13 
\ OF ror. C SAMP 
96. 76 
2.11 
t.08 
100.0l 
2882 
DP fRJC'TJOf N.ANSEN 
DATE 4111102 
PROJECT:Wl 
CEAR TYPE: BT ~lo: 8 
PROJECT STATION.1122 
POSlTION:Lot N 1514 
at.ort •top durot1on 
TIME \'1: !>6:47 
LOC · ~OOJ OS 
18.11=12 lS tm.in J 
:!00).89 0.81 
FOEPTH· 7~ 
BDl::P1'H • 1S 
Tu1o1::\9 d1r 
Sorted: 31 Kg 
SPECIES 
Tr"dn1r'\.11J trocae 
Brachydeuterua a ur l tua 
BC>op a boops 
Ca ran.-..: rhorichuø 
t l l•x c:oindot i .i 
Tr1ch1uru !2 lept.urus 
Tet"' : 
75 
75 
Wlre out 
Total catch : 
Lono w 1100 
PUrpose code: 
Area code : ~ 
GearCond . code: 
Val.idity code: 
25G m Speed: l ') kn • lO 
443 .80 CATCHIHotIB: : 1775 20 
CATCHtHOVR \ OF TOT. C SAMP 
we19ht 
1260 . 00 
436 . 80 
43 .12 
20 . /2 
7 . 28 
7 .28 
1775 . 20 
nmnber111 
10 360 
3080 
336 
112 
56 
168 
70 . 98 
2.; . 61 
2 .43 
J.17 
0 . 41 
0 .41 
100 .01 
OR fRtOTJOF NANSE?J 
-> 11 10~ OATJ:: 
PROJECT:WJ 
OE.AR TYPE: PT No: 1 
PROJEC'T STATlON:li:?l 
POS[ TlON:lAt U 1S2J 
I t.art atop durat.ion 
TJHJ:: 2li4?:4:: 00.19.08 31 tm1nJ 
L.00 20~4. 9C> 2056. 99 1 )9 
F'0€P1'H .:~ 25 
9D&PT'1 91 78 
Ta.,,:a.ng dir ll)Oo thre out: 
Sone<!· 21 Kg 
SPECIES 
Trachurus 
Brachydeut.orus aur1Lua 
i:a.ron.x rhoncho,u 
Tr1chl urue l eplurua 
S<:ornber 1opon1cus 
Aulopua cadenat 1 
Sphyra.ena O'JOChancho 
S~ l en~ dora~! 1s 
La.r,ioc:~phalua laov:ga tuG 
aoopa t)ocpa 
Alloteuth1a a!ricona 
Syna.grppa :n1crol•p1• 
Tota l 
Total c a tc:h · 
P\.lrpose code : 
A r ea code 
cea r<:ond . code · 
Val1d1ty code 
1..ono w usg 
l SO m. Speed:4SO kn·lO 
194 . 14 CATCHfHOUP: )7') 75 
CATCH/HOUR 
"''e19ht 
263 .23 
88 .84 
6 .so 
5 .81 
3 .60 
3. 37 
1.$1 
1.0'; 
0.81 
0 .46 
0 . lS 
0 . 23 
m.wbers 
17294 
'" 2J 
128 
2 3 
662 
35 
23 
12 
46 
174 
12 
\ OP 1'0T. C SAMP 
70.05 
: 1 64 
1.71 
J.5~ 
0 . 96 
0 .90 
0 .40 
0 .28 
0 .::~ 
0 .12 
0 .09 
0 .06 
100 00 
OR. FRIDTJOF NANSEN 
DATE: 511 1102 
PROJEC'T:WJ PROJECT STATION· 1124 
GEAR TYPE: PT No: 6 POSITION.Lat N 1536 
s ta.rt s t op durat ion 
Tl.HE ·04:28:18 04 : 41:35 19 lminl 
LOO ;2096.JS 2097,62 1.26 
FDEPTH: 1(1 10 
BDEPTH: 181 12 0 
Towing dir: 130ø Wi r e out: 
Sort ed: 3-4 K9 
SPECIES 
Scoml:ter j aponicus 
Trachurus treca.e 
Ariorm14 bond1 
Total 
Total catch1 
Long W 1701 
Purpoa• code 
Area code : 4 
Gea rCond.codø: 
Vo. l.1d1ty code: 
lSO m Speed : 4) kn• to 
652. 8S CATCH/HOUR: 2061 . 6) 
CATC'HI HOUR 
woight 
1190.Sl 
862 .11 
9 00 
2061 64 
num.ber• 
13080 
32700 
JOO 
100 01 
CA. FRIDTJOF NAHSEN 
DATE: 5111 102 
PROJECT :W.) 
CEAR TYPE : BT No : 8 
PROJECT STATION + l 72$ 
POS!.TION:Lat N 154":: 
start stop dura t i on 
TIME : 08:46:43 09:20 : 3J 34 lminl 
LOO :2132 . 88 2134 .65 l . 7 6 
FDEPTH : 111 108 
BOEPTH: 11 1 108 
Towing dir+ 210 ø Wire out: 
Sort od : 13 Kq Tota l ca tch: 
SPEC:IES 
Tra.churus trecae. juvenile 
Zeus faber 
Dentex Mcrophthalmus 
Me rluccius sen~alens1a 
l llex coir.d•tii 
Total 
Long W 1659 
Purpo•• cod•. 
Aroa codo 1 4 
Cielll rC:ond . cod• J 1 
Valid1ty codei 
390 m Speod : l2 kn• l O 
830 .96 CATCHlliOUR· 1466 . 40 
CATC:HIHOVR \ OF TOT C 
,,.••.1 ght nutnber• 
l 4i;3. Sl 83074 
12. 35 132 
8.82 88 
1.57 7 
0.12 2 
1466 . 39 
98 44 
0 84 
0 60 
0 li 
0 01 
100.00 
SAMP 
2885 
DR. FRI DTJOF NANSlll 
DATE: S/11/02 
PROJECT:Wl 
GEAR TYPE: PT No: 7 
PROJECT STATION; 1726 
POSITIOS~Lat N 1548 
•tart atop du ra t ion 
TIME :14:0$: 17 14:)1:01 26 (:a.inl 
LO.:; :2180.00 2181.7) 1.70 
FDEPTH : 10 10 
BDEPTH: 27 28 
Towin9 din 204ø Wire out t 
Sorted: •• Total c.atch · 
SPECIES 
Tra.chino t u s ovatua 
Long w 16 39 
Purpo•• cod•: l 
ArN code : 4 
GearCond. code: 
Valldny cod•: 
140 .ni Speed: 45 kn•lO 
0. 32 CATCHlliOUR: 0 " 
CATCHIHOUR \ OF TOT . C SJ.Jt!P 
weight num.ben 
0.74 2 100.00 
T ota.l ---0-.7-4 100 00 
DR . FRIDTJOF NANSEN' 
OATE: S/11102 
PROJEC'T:Wl 
GEAR TYPE: PT No . l 
PROJECT STATICN, 1727 
POSITION: Lat N 1559 
start atop durat.ion 
TIHE :19:24:20 19:54:30 30 ! mtnl 
LOG :2228.JO 2210.17 1.86 
FOEPTH: 50 4 0 
BOEM'H: 85 9~ 
TO'..,.ing dir : 280ø Wi rtt out : 
SortQd; 28 >'o 
S PEC:lES 
BE"achydeuterus a uritus 
Trachurus treca e 
Caranx r honchus 
Scot:'lber japoni cus 
Boops boopa 
Saurido brosiliensis 
Priacanthus aren a tus 
Total ca tch : 
Long W 1647 
PurpoaQ code · l 
Aroo cod• : 4 
GearCond.cod•: 
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Annex Il Instruments and fishing gear used 
The Simrad EK-500, 38kHz echo scientific sounder was used during the survey for fish 
abundance estimation. The Bergen Echo Integrator system (BEI) logging the echogram 
raw data from the sounder, was used to scrutinize the acoustic records, and to allocate 
integrator data to fish species. All raw data were stored to tape, and a backup of the 
database of scrutinized data. The details of the settings of the 38kHz were as follows: 
Transceiver-1 menu 
Display menu 
Printer- menu 
Bottom detection menu 
Transducer depth 5.5 m 
Absorption coeff. 10 dB/km 
Pulse length medium (lms) 
Bandwidth wide 
Max power 2000 Watt 
2-way beam angle -21.0 dB 
SV transducer gain 27.18 dB 
TS transducer gain 27.26 dB 
Angle sensitivity 21.9 
3 dB beamwidth along. 6.9° 
3 dB beamwidth athw. 6.9° 
Alongship offset 0.00° 
Athwardship offset -0.12° 
Echogram 
Bottom range 
Bottom range start 
TVG 
Sv colour min 
TS Colour minimum 
Range 
TVG 
Sv colour min 
Minimum level 
1 
lOm 
9m 
20 log R 
-67 dB 
-60 dB 
0-50, 0-100, 0-150, 0-250 or 0-500m 
20 log R 
-60 dB 
-40 dB 
A calibration experiment using a standard copper sphere was performed in Bafa <los 
Elefantos, Angola 7 September 2002. 
Fishing gear 
The vessel has two different sized "Åkrahamn" pelagic trawls and one "Gisund super" 
bottom trawl. For all trawls, the Tyborøn, 7.8m2 (1670 kg) trawl doors were used. 
1200 
1000 
(il 800 
c 
~ 600 §. 
z 400 
200 
5 
1200 
1000 
800 
"' c ~ 600 §. 
z 400 
200 
5 
Annex Ill Pooled length distributions by species 
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Trachurus trecae, Cape Vert-St. Louis 
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Annex IV Estimates of numbers and weight by length 
Senegal and the Gambia, October-November 2002 
Sardinella aurita 
N (thousands) Biomass {!onnes) 
Length St. Louis- C. Vert- The Casa- TOTAL St. Louis- C. Vert- The Casa- TOTAL 
cm C. Vert Gambia Gambia mance C.Vert Gambia Gambia mance 
15 
16 8 473 8 473 365 365 
17 8 473 8 473 436 436 
18 8 473 8 473 515 515 
19 8 473 8 473 603 603 
20 5 678 5 678 470 470 
21 23 621 8 473 32 094 2 254 808 3 062 
22 11 009 41 590 27 406 80 005 1 204 4 548 2 997 8 749 
23 60 550 131 777 65 271 257 598 7 544 16 418 8132 32 094 
24 143 118 284 735 46 339 474191 20 205 40199 6 542 66 946 
25 104 586 159 665 20 918 285 169 16 648 25 416 3 330 45 394 
26 11 009 69 061 96 649 176 719 1 967 12 338 17 267 31 571 
27 27 389 37 865 65 254 5 468 7 560 13 028 
28 12 870 37 865 50 735 2 860 8 415 11 275 
29 7 994 20 918 28 912 1 970 5 155 7 126 
30 
TOTAL 330 272 764 380 395 599 1 490 251 47 568 11 1 940 62 125 221 633 
Sardinella maderensis 
N (thousands) Biomass (tonnes) 
Length St. Louis- C. Vert- The Casa- TOTAL St. Louis- C. Vert- The Casa- TOTAL 
cm C. Vert Gambia Gambia mance C. Vert Gambia Gambia mance 
14 
15 4 798 4 798 172 172 
16 11 196 65 028 28 855 105 079 483 2 804 1 244 4 531 
17 8 397 76358 90 459 175214 432 3 929 4 654 9 015 
18 36 386 176 967 217 102 430 455 2 212 10 757 13 196 26 165 
19 21 174 134 025 215 106 370 305 1 507 9 540 15 312 26 359 
20 53 910 178 393 214 074 446 377 4 459 14 754 17 705 36 918 
21 99 41 0 130 980 377 728 608 118 9 485 12 497 36 038 58 020 
22 146 795 96 979 532 467 776 241 16 052 10 605 58 225 84 882 
23 251 214 109 057 627 901 988 173 31 298 13 587 78 229 123 114 
24 341 589 51 939 548 835 942 363 48 225 7 333 77 484 133 042 
25 288 792 24 808 387 001 700 601 45 970 3 949 61 603 111 522 
26 38 905 8 579 201 980 249 464 6 950 1 533 36 084 44 567 
27 23 321 1 101 78 495 102 917 4 656 220 15 672 20 547 
28 40 300 40300 8 956 8 956 
29 16 120 16 120 3 973 3 973 
30 
31 
TOTAL 1 32 1 089 1 059 013 3 576 424 5 956 526 171 729 91 678 428 376 691 783 
Annex IV Continued 
Senegal and the Gambia, October-November 2002 
Trachurus trecae 
N (thousands) Biomass (!onnes) 
Length St. Louis- C. Vert- The Casa- TOTAL St. Louis- C. Vert- The Casa- TOTAL 
cm C. Vert Gambia Gambia mance C. Vert Gambia Gambia mance 
5 
6 
7 
8 
9 
10 218 218 2 2 
11 16 231 16 231 237 237 
12 230 917 230 917 4 330 4 330 
13 248 609 248 609 5 872 5 872 
14 183 259 183 259 5 363 5 363 
15 64 539 64 539 2 307 2 307 
16 22 455 22 455 968 968 
17 218 218 11 11 
18 
19 
20 
21 218 218 21 21 
22 1 958 1 958 214 214 
23 3 698 3 698 461 461 
24 6 434 6 434 908 908 
25 13 242 13 242 2 108 2108 
26 59 094 59 094 10 557 10 557 
27 34350 34 350 6 858 6 858 
28 17 066 17 066 3 793 3 793 
29 22 382 22 382 5 516 5 516 
30 1 492 1 492 406 406 
31 
32 
TOTAL 926 380 926 380 49 934 49 934 
Annex IV Continued 
Senegal and the Gambia, October-November 2002 
Caranx rhonchus 
N (thousands) Biomass (tonnes) 
Length St. Louis- C. Vert- The Casa- TOTAL St. Louis- C. Vert- The Casa- TOTAL 
cm C. Vert Gambia Gambia mance C. Vert Gambia Gambia mance 
11 
12 391 1 173 1 564 7 22 29 
13 391 1 173 1 564 9 28 37 
14 783 2 345 3 128 23 69 92 
15 391 1 173 1 564 14 42 56 
16 1 957 5 864 7 821 84 253 337 
17 4 698 14 073 18 770 242 724 966 
18 5 480 16 418 21 899 333 998 1 331 
19 5 872 17 591 23 463 418 1 252 1 670 
20 3 915 11 727 15 642 324 970 1 294 
21 1 174 3 518 4 693 112 336 448 
22 3132 9 382 12 513 342 1 026 1 368 
23 391 1 173 1 564 49 146 195 
24 391 1 173 1 564 55 166 221 
25 1 566 4 691 6 257 249 747 996 
26 1 566 4 691 6 257 280 838 1 118 
27 1 174 3 518 4 693 234 702 937 
28 783 2 345 3 128 174 521 695 
29 
30 
TOTAL 34 057 102 027 136 084 2 950 8 839 11 789 
Annex V Regional estimates 
Sardine (Sardina pilchardus ) 
MOROCCO- MAURITANIA, November-December 2002 
Length C.Juby-C.Cantin C.Bojador-C.Juby C.Blanc-C.Boiador C.Timiris-C.Blanc Total 
cm ton nes N millions tonn es N millions tonn es N millions ton nes N millions tonn es N millions 
5 
6 
7 35 10 35 10 
- · 
8 4 719 937 4 719 937 
9 9 779 1 391 9 779 1 391 
10 16 218 1 708 537 57 16 754 1 765 
11 67 584 5 419 862 69 68 446 5488 
12 128 759 8 040 376 23 1 372 86 1 867 110 130 507 8149 
13 95 286 4 723 644 32 9 035 448 2 337 113 104 965 5203 
14 69 580 2 783 276 11 54 250 2170 4 829 191 124 106 4 965 
15 58 449 1 914 1 092 36 63 904 2 093 72 201 2 346 123 445 4 043 
16 69 726 1 893 807 22 128 245 3 482 255 578 6 943 198 779 5 396 
17 100 801 2294 9 600 218 242 882 5 527 189 288 4 375 353 283 8 039 
18 97 093 1 870 28 479 549 245 821 4 735 11 6 431 2 285 371 393 7153 
19 77 274 1 271 31 639 520 143 787 2 365 26146 438 252 700 41 56 
20 47 347 670 13 699 194 187 401 2 653 248 447 3 517 
~- · -· · -- -- -
21 24 813 304 12 506 153 516 933 6 343 554 253 6 801 
22 6 295 67 20 209 216 583 310 6 245 609 815 6 529 
23 11 476 108 45 810 430 889 432 8 358 946 718 8 896 
24 9 358 78 42 483 352 952 894 7902 1 004 735 8 332 
25 1 833 13 10 194 75 451 330 3 319 463 357 3 408 
26 104 605 685 104 605 685 
27 3 891 23 3 891 23 
28 2 559 13 1 050 6 3 609 19 
29 
- ·-
30 
Total 898 983 35 508 219 213 2 959 4 580 145 56 438 668 677 16 802 6 367 018 11 1 706 
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Round sardinella (Sardinella aurita ) 
SENEGAL-THE GAMBIA- MAURITANIA- MOROCCO, November-December 2002 
Length Number in millions Biomass in tonnes 
cm Senegal Mauritania Morocco Total Senegal Mauritania Morocco Total 
5 
6 
7 
8 
9 
10 
11 
12 
- - ··-
13 0,7 0,7 16 16 
14 1,4 1,4 40 40 
15 0,7 0,7 24 24 
16 8,5 2,0 10,5 365 87 452 
17 8,5 10, 1 18,5 436 518 954 
18 8,5 12,8 21 ,2 515 776 1 291 
19 8,5 104,6 113,0 603 7 442 8 046 
20 5,7 115,3 40,0 161,0 470 9 536 3 238 13 243 
21 32,1 33,9 193,4 259,4 3 062 3 232 18 066 24360 
22 80,0 36,8 1 070,4 1187,2 8 749 4 029 114 609 127 386 
23 257,6 55,6 1 094,4 1 407,6 32 094 6 928 133 509 172 530 
24 474,2 39,2 1 220,4 1 733,8 66 946 5 535 168 702 241 183 
25 285,2 24,7 998,6 1 308,4 45 394 3 932 155 643 204 969 
26 176,7 16,9 505,0 698,6 31 571 3 017 88 335 122 923 
27 65,3 5,9 224,9 296,1 13 028 1 184 43 971 58 183 
28 50,7 10, 1 150,4 211 ,2 11 275 2236 32 727 46 237 
29 28,9 13,4 150,3 192,6 7126 3 312 36 268 46 705 
30 30,3 138,4 168,8 8260 36 919 45179 
31 22,0 45,6 67,6 6 613 13 389 20 002 
32 21,0 65,4 86,4 6 931 21 092 28 023 
33 10,8 35,6 46,4 3 91 1 12 584 16 496 
--- . 
34 7,7 172,2 179,9 3 041 66 466 69 507 
35 8,5 138,4 146,8 3 642 58 183 61 824 
36 2,3 183,9 186,2 1 072 84 069 85 141 
37 0,8 53,1 53,9 387 26 323 26 711 
38 23,5 23,5 12 613 12 613 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
Total 1 490,3 587,5 6 503,8 8 581,5 221 633 85 699 1 126 706 1 434 038 
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Flat sardinella (Sardinella maderensis ) 
SENEGAL - THE GAMBIA - MAURITANIA - MOROCCO, November-December 2002 
Length Number in millions Biomass in tonnes 
cm Senegal Mauritania Morocco Total Senegal Mauritania Morocco Total 
5 
6 1,3 1,3 3 3 
7 1,3 1,3 5 5 
8 14,9 14,9 88 88 
9 29,6 29,6 244 244 
10 99,4 99,4 1 105 1 105 
11 54,5 54,5 795 795 
12 32,6 32,6 611 611 
13 9,8 9,8 233 233 
14 3,1 3,1 89 89 
15 4,8 0,3 5,1 172 9 181 
16 105, 1 0,3 105,3 4 531 11 4 542 
17 175,2 175,2 9 015 9 015 
18 430,5 430,5 26165 26165 
19 370,3 0,1 370,4 26 359 10 26 370 
20 446,4 4,3 450,6 36 918 352 37 269 
21 608,1 33,3 641,4 58 020 3 173 61192 
22 776,2 71,3 847,5 84 882 7 794 92 676 
23 988,2 60,9 1 049, 1 123 114 7 592 130 706 
24 942,4 69,2 23,5 1 035, 1 133 042 9 771 3 359 146 172 
25 700,6 97,4 53,7 851,7 111 522 15 505 8 631 135 658 
26 249,5 103,0 34,6 387,1 44 567 18 408 6243 69 218 
27 102,9 116,0 79,6 298,5 20547 23 154 16 058 59 759 
28 40,3 115,4 30,3 186,1 8 956 25 656 6 807 41 419 
29 16, 1 74,3 32,7 123,1 3 973 18 301 8 144 30 418 
30 80,3 26,0 106,3 21 868 7 167 29 035 
31 64,0 2,2 66,2 19 206 663 19 869 
32 55,0 4,4 59,4 18 140 1 456 19 596 
33 54,9 54,9 19 816 19 816 
34 40,7 40,7 16 051 16 051 
35 17,1 17, 1 7 355 7 355 
36 5,0 5,0 2 348 2 348 
37 
38 
39 
40 
41 
42 
43 
44 
· - -----
45 
46 
47 
48 
49 
50 
Total 5 956,5 1 309,4 287,0 7 552,9 691 783 237 695 58 527 988 005 
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Anchovy (Engraulis encrasicolus ) 
MOROCCO, November-December 2002 
Length C .J uby-C. Cantin C.Blanc-C.Juby Total 
cm ton nes N millions tonn es N millions tonn es N millions 
5 
6 
7 30 13,0 30 13,0 
8 589 177,7 589 177,7 
9 3 459 747,2 3 459 747,2 
10 6 434 1 029,3 6 434 1 029,3 
11 4 348 529,4 9 1, 1 4 357 530,6 
12 5 202 493,3 61 1 57,9 5 813 551,2 
13 9 300 700,0 377 28,4 9 677 728,4 
14 4 414 268,1 19 1, 1 4 433 269,3 
15 880 43,8 880 43,8 
16 19 0,8 19 0,8 
17 
18 
19 
20 
Total 34677 4 002,6 1 016 88,6 35 693 4 091 ,2 
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Atlantic horse mackerel (Trachurus trachurus ) 
MOROCCO- MAURITANIA, November-December 2002 
Length C.Juby-C.Cantin C.Blanc-C.Juby St.Louis-C.Blanc Total 
cm ton nes N millions tonn es N millions tonn es N millions tonn es N millions 
5 
6 
7 
8 
9 
10 
11 613 48,0 613 48,0 
12 1 716 104,6 1 716 104,6 
13 4 726 228,6 4 726 228,6 
14 20 199 788,7 20 199 788,7 
15 45 477 1 453,8 45 477 1 453,8 
16 35 852 950, 1 35 852 950,1 
17 15 777 350,4 15 777 350,4 
18 6 612 124,3 6 612 124,3 
19 2 772 44,5 2 772 44,5 
20 680 9,4 680 9,4 
21 1 120 13,4 1 120 13,4 
22 2 944 30,8 2 944 30,8 
23 5 642 51 ,8 5 642 51 ,8 
24 8 179 66,2 8 179 66,2 
25 3 156 22,7 3 156 22,7 
26 7 286 46,6 7 286 46,6 
27 15 846 90,7 15 846 90,7 
28 19 452 100,0 19 452 100,0 
29 10 272 47,6 10 272 47,6 
30 2 506 10,5 2 506 10,5 
31 1 593 6,1 1 593 6,1 
32 
33 958 3,0 958 3,0 
34 1 047 3,0 1 047 3,0 
35 4 215 9,8 4 215 9,8 
36 1 527 3,3 1 527 3,3 
37 4252 8,4 4 252 8,4 
38 8 427 15,4 8 427 15,4 
39 20 137 34,0 20 137 34,0 
40 19 619 30,8 19 619 30,8 
41 3 518 5,1 3 518 5,1 
42 4 822 6,5 4 822 6,5 
43 
44 
45 
46 
47 
48 
49 
50 
Total 214 425 4 595 66 516 11 3,3 280 941 4 708 
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Cunene horse mackerel (Traclmrus trecae ) 
SENEGAL-THE GAMBIA - MAURITANIA - MOROCCO, November-December 2002 
Length Number in millions Biomass in tannes 
cm Senegal Mauritania Morocco Total Senegal Mauritania Morocco Total 
5 
6 
7 17,1 17, 1 69 69 
-
8 627,6 627,6 3 700 3 700 
9 
~ 
2 589,2 2 589,2 21 312 21 312 
10 0,2 1 693,3 862,2 2 555,7 2 18 818 8 384 27 204 
1 1 16,2 1 641 ,3 4417,7 6 075,3 237 23 964 56 438 80 639 
12 230,9 1 138,6 5 036,2 6 405,7 4330 21 348 82 625 108 303 
13 248,6 481,2 4 772,1 5 501,9 5872 11 366 98 626 115 864 
14 183,3 33,2 1 246,9 1 463,4 5 363 971 31 932 38 266 
15 64,5 15,8 189,6 269,9 2 307 564 5 931 8 803 
16 22,5 1 ,0 78,7 102,2 968 41 2 971 3 981 
17 0,2 82,0 82,2 1 1 3 690 3 701 
18 22,2 22,2 1 182 1 182 
19 43,8 43,8 2 726 2 726 
-
20 
21 0,2 0,7 0,9 21 59 80 
22 2,0 2,0 214 214 
23 3,7 3,7 461 461 
24 6,4 6,4 908 908 
25 13,2 26,7 39,9 2 108 3 714 5 822 
26 59,1 127,3 186,4 10 557 19 899 30 456 
27 34,3 82,1 116,5 6 858 14 345 21 202 
-
28 17, 1 55,4 72,5 3 793 10 782 14 575 
29 22,4 22,4 5 516 5 516 
30 1,5 1,5 406 406 
31 26,0 26,0 6 815 6 815 
32 
33 
34 
35 
36 
37 
38 
39 2,5 2,5 1 452 1 452 
40 7,4 7,4 4 694 4 694 
41 9,8 9,8 6 734 6 734 
42 24,5 24,5 18 082 18 082 
43 24,5 24,5 19 388 19 388 
44 14,7 14,7 12 454 12 454 
45 9,8 9,8 8 875 8 875 
46 2,5 2,5 2 368 2 368 
47 2,5 2,5 2 524 2 524 
48 
49 
50 
Total 926,4 8 336,3 17 069,6 26 332,3 49 934 178 723 350 119 578 776 
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Chub mackerel (Scomber japonicus) 
MOROCCO- MAURITANIA, November-December 2002 
Length C.Juby-C.Cantin C.Blanc-C.Juby St. Louis-C.Blanc Total 
cm tonn es N millions ton nes N millions ton nes N millions tonn es N millions 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 148 4,7 148 4,7 
16 359 9,5 359 9,5 
17 2 968 65,9 2 968 65,9 
18 81 1,5 10 860 204,2 10 941 205,7 
19 1 420 22,8 14 622 234,8 16 042 257,6 
20 3 875 53,5 13 348 184,4 17 222 238,0 
21 3 708 44,4 12 680 151,9 16 388 196,3 
22 2 285 23,9 11 872 124,1 14 157 148,0 
23 1 659 15,2 14 218 130,4 15 876 145,6 
24 789 6,4 12 858 104,1 13 647 110,5 
25 446 3,2 5 735 41 ,2 6 181 44,4 
26 457 2,9 9 776 62,5 10 232 65,5 
27 521 3,0 20 002 114,5 20 522 11 7,5 
28 686 3,5 28 369 145,9 29 056 149,4 
29 1 188 5,5 34 650 160,7 35 838 166,2 
30 950 4,0 25 200 105,7 26 149 109,7 
31 820 3,1 13 081 49,8 13 902 52,9 
32 326 1, 1 8 988 31 ,2 9 314 32,3 
33 141 0,4 7 066 22,4 7 208 22,8 
34 377 1,1 6 252 18,1 6 629 19,2 
35 56 0,1 3 453 9,2 3 509 9,3 
36 61 0,1 2 217 5,4 2 278 5,6 
37 2 759 6,2 2 759 6,2 
38 8 861 18,5 8 861 18,5 
39 
40 1 673 3,0 1 673 3,0 
41 
42 
43 
44 
45 
Total 19 846 196,0 272 014 2 008,4 291 860 2 204,4 
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